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Figure 1. Panel view of the 12«Mc Synthesizer. Note the similarity to the 0.1-Mc and 1>Mc models 

shown above. 



12-MC 

COHERENT DECADE FREQUENCY SYNTHESIZER 


The (IR family of fre(|Upnf*y syn¬ 
thesizers now welcomes a new me ml ter, 
the 12-Mc Tyi»k 110.1-A. Like its older 
brothers’ it uses modnlar construction, 
which allows one to order at minimum 
cost the degnH» of resolution needed for 
one’s application and also to add in¬ 
creased resolution later, if needed. Other 
features, common to the IKU) family, 
include 2-volt output, in-line readout, 
provision for sweeping, ftrogrammiible 
options,2 and ac or battery operation. 

The Tvi’K 11I»;1-.\ (V)herent Decade 
Frecjuency Synthesizer, first displayed 
at the IKKK Show in .March, is now in 
production. Tsing the same principles 
proved in the earlier instrum<*nLs of the 
series,’ it produces coherently syn¬ 
thesized sine-wave fre(|uencie.s up to 
12 Mc/s, s<dectable in In-ycle steps. 
.V continuous interpolation dial cali- 


bnited in O.Ol-cycle divisions improves 
the re.solution by at least two significant 
figures. 

In appearance, the 'lype s 1 l(Wl-.\ 
clo.s(*ly re.si'rnbles the Typks ll(il-.\ 
(KM) kc/s , lop fre<|Uencyj and 1 Ki2-A 
(I Mc/s), as illustrated in Figure I. 
Like them, it is a fnM|uency-coherent, 
beat-fre(|U(‘ney o.scillator, in which the 
two fn'<|uencies heterodyne<l to produce 
any chosen final (Mitpiit frei|U<‘ncy are 
d(*rived from a single, self-containe<l, 
.VMc, mast(*r rTystal o.scillator. Figun? 
2 .shows in simplified form the basic 
principles of operation of all tlm^* 
typc's. 

The final output of the Tyi'K 1 KkF.\ 
is at the diflen'nce frequ(*ncy betwe(*n 

•.Atherton Noyen, Jr., "f'oiiereiit I»een*|e Kre.mefioy 
.Synthesizer*." (Srnrral Hadiu AV;*rnmrN/« r, September 
MHVI. 

*(;. II. I.ohrer. **Uemote ProKramininz fur tIK Syn¬ 
thesizers," Otheral Hadtu ExptnmtHttt, Mny 1U6.^. 
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principles and use interchongeoble modules. 


a signal synthesized anywhere in a eon- 
tinijous band from oO to 51 Mc/s and a 
second signal generated, at 1.0-Mc in¬ 
crements, betweini 50 and 39 Mc/s, in¬ 
clusive. The synthesized frequency l)e- 
tween 50 and 51 Mc/s is producefl in 
exactly the same way as in the 1-Mc 
Synthesizer*, and all plug-in modules 
used in the direct synthesis of the 
5- to 5.1-Mc band are identical and 
arc readily interchangeable in syn¬ 
thesizers of all three type.s. 

Two new modules are usc'd in the 12- 
Mc Synthesizer— the Type 1 103-DI-4 
Digit-Insertion Unit, which develops 
steps of 1 Mc/s, and a new mixer, the 
Type lir>:3-OMM-2 Output Multiplier- 
Mixer. 

The digit module generates the I-Me 
.series from nO to 39 Mc/s and has 12 
positions, 0 through 11. .\lthough it is 

• Ibid. * 

> Ibid. 


is similar in size to the basic DI-1, 
the two are not interchangeable. 

The mixer accepts at one end the 
5/5.1-Mc synthe.sized signal from the 
DI-1 and CAD train; its second input, 
at 50 to 39 Mc/s as selected by the DI-4 
dial, is mixed with a signal between 50 
and 51 Mc/s produced in the unit by 
multiplication of the 5/5.1-Mc input by 
ten. It is noteworthy that the slight 
departure fn>m the strict decimal sys¬ 
tem in the Dl-4 unit — 12 numlx*red 
settings instead of 10 — gives a very 
useful exten.sion l)eyond the normal 
10-Mc decade limit, without the neces¬ 
sity for an additional digit unit. 

Since the DI-4 perform.s an entirely 
different electrical function from anj^ 
of the DI-1 units, the C.\D cannot “re¬ 
place” it in fn*quency, and, hence, no 
CAD pushbutton is provided for this 
position. 

At the upper end of the output-fre- 
(|uency range the ratio of freciuencies 
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applied to the output mixer is not so 
favorable to the suppression of spurious- 
frcqucjiey mixing products as it is in 
the lower-frequency synthesizers, and a 
low-level, more nearly square-law 
mixer is required. This mixer is followed 
by a broadbafid preamplifier (.SO c./s to 
12 Mc/s) and the final output amplifier. 

The cha.ssis of the Type 1 H)3-A Syn¬ 
thesizer is superficially the same as that 
used in both the Type 1101-A and 
the Type n02-A Synthesizers but dif¬ 
fers in minor particulars. The two 
chassis are not interchangeable. 

Except that there is no direct- 
coupled output provided, the operating 
controls and technicjues are identical 
with those of the other members of the 
CiR synthesizer family. 

Continuously Adjustable Decade (CAD) 

The Continuously Adjustable Decade 
(CAD) can replace any chosen group of 
Dl-1 units in exactly the same way* as 
in the other instruments for search, 
sweep-frequency, or phase-tracking aj)- 
plications, and provisions for monitor¬ 
ing the CAD deviation from replaced 
dialed digits are identical. Hy means 
of the monitoring circuits, one can set 
the CAD precisely to three, or even 
more, significant figures, in terms of the 
digit dials. 

Cp to four DI-1 Digit-ln.sertion Units 
and the CAD can lx? omitted from any 
instrument, if not needed for the in¬ 
tended application, at a .saving in 
initial cost, yet can be installed at 
any time. I'he rapid and easy inter¬ 
change of modules betwecui synthesizers 
also makes possible the transfer of 
digit units between in.struments to suit 

‘ Ibid, 
ifhd 


the needs of the moment. All modules 
except the Dl-4 Digit-Insertion Unit 
and the OMM-2 ’\Ii.\er are identical 
with corresponding plug-in units in the 
other OR synthesizers and interchange¬ 
able with them. 

Remote Programming 

The HDI-1 UniU can be plugged into 
any or all Dl-1 digit stations in the 
Type 11(>.‘UA, just as in the other mem¬ 
bers of the family, wherever remote 
programming is re(|uired. At the present 
time a remotely programmable version 
of the DI-4 Ls not available. 

Output Impedance Control 

The screwdriver-operated switch 
near the output connection, which in 
the Type 1 Ibl-A/l If32-A chassis selects 
between ac and dc output coupling, is 
used in the Type 110.3- A to set the 
value of output impedance, after the 
point monitored by the panel voltmeter, 
at either .50 ohms or zero. When an 
impedance match to a .50-ohm load is 
not required, a voltage adjustable up 
to at least 2 volts, rms, will be delivered 
to a load of .50 ohms or higher when the 
switch is in the zero-ohm po.sition. At 
the .50-ohm setting, 2 volts, rms, are 
available behind a .50-ohm matching 
resistor. The range of the output level 
control is at least .30 dB without in.sta- 
bility of setting. 

Receptacles at the Rear* 

In this synthe.sizer, three b.\c con¬ 
nectors are mounted at the rear of the 
instrument to give access to the syn- 
the.sizer ottpi t, the ext c.\d co.vtrol 
input circuits, and the CAD deviation- 

♦ Till* rtur r«*ceptiicleB uottsl Iiere an* also incor|iorate<l 
in all cnrrmt-produclion Tvpea 1161-A and 11112-.^ 
SynthesizerB. 
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monitoring bkat lorminiils on llu* front 
panel. One additional siihminiature 
receptacle, identified as 5/5.1 Mc/s 
RKFHHKNCK. also is installed. This con¬ 
nects to the output of the puslihiitton- 
replacinl group of 1)1-1 units (group 
with dial illumination extinguished) 
for us<* in certain specialized appli- 
catauis. 

At subminiature receptacles, which 
appear at the rear of the deck, other 
useful fre<|ueneies are available (see 
Specifications). 

Atiikrtox Novks, Jit 
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SPECIFICATIONS 


Frsquvncy Range: HO C t.«i 12 .Me, S. 

Smalleftt Digital Step: 1 C 8. 

Smallest Direct-Calibrated CAD Increment: 0.(11 

r.8. 

Max Bandwidth Controllable by CAD: 1 .Mc 8. 
Spurious Frequency Outputs: Harmonic, < ~JI 
•Hi; non-harmonic, < —liO dll. 

Synihesixer Output: 0 to 2 V, nudcnvl, iHdiitid 
,V) 12. U to 2 \’, metcnMl at output rcci*ptjn?lc 
after low* im|WHiam‘(‘. 

Output-Frequency Characteristic: 1.5 tlh, niu.N, 

.50 c, 8 to 12 Me. h; .50-12 load. 

Output Terminols (ot freiil-ponel binding posts 
ond at rear BNC connectors): .'^vnthesizer tU T- 
IM'T, KXTKKXAL CAO I'ONTItOl , atul BKAT. 

Other Outputs (at rear connectors): 100 kc H 
and 5 Me s (0,.5 \\ rniH, min, acro.sH .50 12); JO to 
•50 .Mi; 8 in l-Me .ntt’pH, 50 to 51 .Me », 5 to 5.1 
.M(! 8, 42 Me 8(0.1 V' min across 1 kl2J. 
Operating Temperature Ronge: 0 to .50' 

Internal Freqency Stondordt It<HHit-tempiTatun*, 
c|uartz-cr>'8tal otH’illator. Tcm|H*ralnn* co- 
fftheient of frinpicnev is tvpicailv Icsh than 
2 X 10“» T? fn»m 20"<; to .50^(;. front-panel 
fnM|uen<ry adjustment is provideil. Crystal eiui 


easily Im* |ihusi> hH'kt^l to an external staiidanl. 
Lock Signal Input from externol stondard (if used): 

0.2.5 V, rms, to 5 V, rms, .5 Me s, or any sulv- 
niiiitiple down to 100 ke s. Input im|M'd:in<'c is 
ap|iroximately 1 kl2 for lov\-l<'Vcl signals: drops 
to appntximatcly .50 12 cITeetivc at higli level. 
Power Required: 105 to 125, 10.5 t»* 2d5, or 210 
to 2.50 V, .50 to 100 r s, 55 \V; or 20 to 2S \', »|i‘, 
1.8 A. 

Accessories Supplied: 'I'VCK 87 i-U221i.V Coaxial 
Patch Cord, llridging (‘nit (mainfcnuiirc siil»- 
stitute for l)l), Paticl lii.s»‘rt for nw* with 
Bridging I’nit, Trcr. (^\P-22 :t-\\ire Po\v«*r 
(*onl, spare dial lamps and fiisi's 
Terminals: Ijoekiiig (il{87l coaxial, Tyck OJS 
Binding Posts, ltN(’, and miniature eijaxiai 
Cabinet: Baek-IxMieh, end fr:im«*s f«>r IhmicIi 
mount and fittings for ra<’k mount are included. 
Dimensions: Bench lieulel width 10, height 
5*4, th'pth 1.5* 2 im*hcs ((.S5 by IH5 by ;105 
mm): nu*k nuNlel width 10, height 5>4, 
depth lH>hind panel Pi ineh(« (18.5 by I.*i5 by 
.‘UO nun). 

Net Weight: :iS lb (17.5 kg). 

Shipping Weight: 1.5 lb (20.5 kg). 


MANUAL OPERATION 


CnUiloQ \ti. 

Typr 

I'nitH Int'iutirti 

l*rictin f'SA 

1163-9597 

n63-A7C 

7 Dl Unitsd-CAD 

$5600.00 

1163-9596 

1163-A6C 

6 Dl Units+CAD 

5160.00 

1163-959.' 

1163-ASC 

5 Dl Units ^ CAD 

4720.00 

1163-9594 

1163-A4C 

4 Dl Units-1-CAD 

4280.00 

1163-9593 

1163-A3C 

3 Dl Units f CAD 

3840.00 

1163-9417 

1163-A7 

7 Dl Units 

5100.00 

1163-9416 

1163-A6 

6 Dl Units 

4660.00 

1163-9415 

1163-AS 

5 Dl Units 

4220.00 

1163-9414 

1163-A4 

4 Dl Units 

3780.00 

1163-9413 

1163-A3 

3 Dl Units 

3340.00 
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REMOTE/MANUAL OPERATION 


Catalog .Vo. 

- 1 

Unils lurhukd 

l^rire in CSA 

1163-9527 

n63-AR7C 

1 Dl f 6 RDI Units 4 CAD 

$6110.00 

1163-9526 

1163.AR6C 

1 DI-1-5 RDI Un!t$+CAD 

5585.00 

1163-9525 

1163.AR5C 

1 DI-f-4 RDI Units + CAD 

5060.00 

1163-9524 

n63-AR4C 

1 DI43 RDI Units 4 CAD 

4535.00 

1163-9523 

1163-AR3C 

1 DI4-2 RDI Units-f CAD 

4010.00 

1163-9507 

1163-AR7 

1 Dl 46 RDI Units 

5610.00 

1163-9506 

1163-AR6 

1 DI45 RDI Units 

5085.00 

1163-9505 

1163-AR5 

1 DI44 RDI Units 

4560.00 

1163-9504 

1163-AR4 

1 DI43 RDI Units 

4035.00 

1163-9503 

1I63-AR3 

1 Dl 4 2 RDI Units 

3510.00 


THE GR SERIES OF SYNTHESIZERS 


The presently available CIR syn¬ 
thesizers, Types IK)I-A, lllVi-A and 
I lOITA, have digital frequein“y seleetion 
up to top freciuencics of 100 kc/s, I 
Me/s and 12 Me/s, respectively. ICa<*h 
instruinoiit, when fully ecjiiipped, has 
seven dials adjustable in digit steps and 
an eighth dial adjustal)le continuously. 
Sinee the maximum number of digit 
^ dials i.s fixed, it follows that the smallest 
available digit step increase.^ in size 
as the available top frequency in¬ 
creases. Thus, the Type 1101-A ha.s 
digit steps as small as 0.01 c/s, and the 
corresponding values for the Types 
1102-A and 1103-A are O.l c/s and 
1 c/s, respectively, h'or any application, 
therefore, the fine.st resolution can be 
obtained with the lo west-frequency 
modtd capable of covering the re(|iiircd 
range. 

Ato, the Type 1101-A has, in prin¬ 


ciple, ten times better phase stability 
and t(*n times smaller nonhurmonic 
spurious outputs than the other two, 
as will be seen in the ac(‘ompanying 
table of specifications. The Types 
1102-A and 1103-A are nominally ef|ual 
in these r(?spects, so a choice between 
them can, in most cases, be mfide on 
the bn.sis of range and n*sohition only. 

The modular construction with inter¬ 
changeable plug-in units yields a further 
advantage, which may influence the 
choice of .synthesizer.^. 

The Type 1101-A and the Type 
1102-A can be transformed, ea^^'h into 
the other, inexpensively, l»y the use of 
convei*sion kits comprising, principally, 
the output mixer modules. The 1100- 
3040 conversion kit ($20r>.00) will 
change a Type 1 lOl-.V into an 1102-A; 
for the reverse transformation, kit 
1100-3030 is used (SIo.j.OO). 



Type 1161.A 

Type 1162>A 

Type 1163-A 

Frequency Range: 

0-100 kc/$ 

0-1 Mc/$ 

30 c/s-12 Mc/s 

Smallest Digital Step: 

0.01 c/$ 

0.1 c/s 

'</* 

Smallest Direcl-Calibroted CAD 

Increments (AZC-models only): 

0.0001 c/s 

0.001 c/s 

0.01 c/s 

Max Bandwidth Controllable by CAD: 

100 kc/s 

1 Mc/s 

1 Mc/s 

RD1-1 Units may be used in: 

All digit 

(KMltfons 

All except 1 -Me step position 

Spurious Frequency Outputs: 

Harmonic (at max output): 

<-40 dB 

<-40 dB 

<-34 dB 

Nonharmonic: 

<-80 dB 

< — 60 dB 

<-60 dB 
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• POWER DIVIDERS • TERMINATIONS ( 

» TIME-DOMAIN APPLICATIONS 


The improved locking version of the 
GR874 basic connector, Type 
874-BBL', now used on GR Coaxial 
Elements, has opened the way to 
broader frequency coverage and im¬ 
proved performance. Elements equipped 
with the new locking connector have a 
lower vswR than formerly, over the 
extended fre(|uency range of 0 to 9 
GHz, with greater reliability and re¬ 
peatability of connection. These ele¬ 
ments are well suited for use in both 
frequency- and time-domain applica¬ 
tions. The new locking connector is 
fully compatible mechanically with the 
earlier model, the Type 874-BL, and 

• "Type 874-BBL Connector," Otneral Radio Expert- 
menier, October 19(55. 


with the nonlocking, quick-disconnect, 
Type 874-B Conne(!tor. 

The GR874 series of coaxial elements 
continues to offer high performance- 
per-dollar for a wide range of coaxial 
measurements. Low-v\svvh plug and 
jack adaptors from the GR874 series to 
other coaxial conne(;tor types, both 
plug and jack, have broadened the 
scope of this series of elements to 
include almost all the popular 5()-ohm 
connectors. 

Two new elements using the -BBL 
Connector are a power divider and an 
improved oO-ohm termination. Both 
are also available in non-locking ver¬ 
sions. 




^ y. TYPES 874-TPDL and 
. tCw -TPD POWER DIVIDERS 


874-TPDL 



Each of the Types 874-TPDL (lock¬ 
ing) and -TPD (nonlocking) Power 
Dividers comprises a three-port coaxial 
tee that, throughout the freciuency 
range, is nominally matched at any port 
when the remaining ports are termi- 

i I667n * 

16.67a 2 Figure 1. Simplified 

T tchemafic of Power 

|l667n Divider. 


nated in oO.O-ohm loads. The broad¬ 
band match is obtained by the use of 
three l().()7-ohm series resistors, one in 
each leg of the tee, and by careful 
compensation of the resistor surround¬ 
ings. I'igurc I is a schematic diagram of 
the Power Divider. The insertion loss 
betvv^een any two ports, when the third 
port is connected to a matched termina¬ 
tion, is nominally 0 dB. 

These dividers utilize 1 %, deposited- 
carbon-film resistors that combine high 
stability with high peak-power capac- 


I 


1 
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Figure 2. Typical VSWR character, 
iktlct. 




ify. The film teraporatiirc' acii'lficiont 
is the ordor of —200 to —220 ppm/®C. 
The* v.swu specifications (see Figure 2) 
provide a linear rise in vswu with 
frequency at both the renter and side 
ports of tin* tee. 

Owing to the inherent symmetry, 
when the power dividtT is driven fnim 
the center port into equal loads, the 
output signals at the side |>orts an* 
very nearly equal in amplitude and 
phase. Figure 3 shows the typical in- 
e(inality of output signals in decibels. 

The in.sertion loss Ix'tween the center 
port and a sideport. with a matched 
source and matched load, deviates 
.♦iomewhat from 0 dB \nth increasing 


fre(iuency (»wing to the distributed- 
impedance elTeijts of tin* n‘sLstors at 
higher fn*quencit‘s. Figun* 4 show.s the 
typical insertion loss f*)r both types. 

General Applications 

The Typk 874-TPniV-TlM) Dividers 
are used to split a signal into two ap¬ 
proximately eijual parts, with a mini¬ 
mum of rellections introduced in the 
pnicess. When the divider is us<hI tt» 
split the output of a nominally ."iO-ohm 
source lietween two .*)0-4)hm load.s, each 
load will be driven at a level (» dB 
Ih*Iow the source output. Very little 
of the source signal is rellected at the 
power-divider iiqiut owing to the low 
input VSWR. Any signals reflected from 
the loads are isolated, by thivb-dli in¬ 
sertion loss of the powc*r divider, from 
each other and from the source. Be- 
reflections at the divider outputs are 
small, again owing to the low diviiler 
shindiiig-wave rath). 












'JSL: 

— 
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Figure 3. Typical inequality of 
output signal! at side ports. 




Figure 4. Typical insertion loss 
between center and side ports. 




-TPO- 

-1 

1- 

-TPOL 


i -- 

I I 

— SPECIFICATION LIMIT 






i 1 1 





1 

0 1 

i .1 1 

1 2 A 4 ; 

b f 



1 € 


FREQUENCY -GMr a 


9 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 









































































GENERAL RADIO EXPERIMENTER 


These dividers are also used (usually 
in eonjunction with sonn* additional 
isolation devices such as GH874 At¬ 
tenuators) to combine two signals. In 
this case, the two source signals are 
isolated from ea{‘h other by the divider 
insertion lo.ss ami any additional pad¬ 
ding. The sum of the two applied 


signals appears at the common port ^ 
of the divider. 

Appli('ations are found in antmina- 
feed .systems, in dual-channel insertion- 
loss or phase-measuring systems, and in 
pulse* .systems. The applii*ations to the 
last area are discus.sed in greater detail 
on page 12. 


[specific ations 


TYPE 874-TPDL POWER DIVIDER 


Frequency Range: (Jc to U (Illz. 

Characteristic Impedance: .50 il, nominal. 

VSWR (at any port when remoining ports are 
terminated in matched 50*1.' loads): 1 a* 8S than 

1.00 + 0.05 X foH, to 0 (;Hz. 

Inequality of Power Division (symmetricoily fed): 

than O.tt (IB. 

Phase Difference between Outputs (symmetricoily 
fed): 0° nomiiml. 

Insertion Loss (between any two ports when re¬ 
moining port is terminated in a matched 50-U 
load): (i liB, nominal. 

Insertion Loss (input to each output, symmetrically 
fed): 0.0 iJB. 


Dc Resistance (at any port, when remoining ports 
are terminated in 50.00-U resistors): 50.00 
0.2o il (O.r/:,). 

Maximum Input Power: 2 \V, nmtilillOUB. 
Dimensions: WiUlh 4, height 2’ii^, depth P/fJs 
inehefl (105 hy 00 by 27 mm). 

Net Weight: 0 ounces (170 grams). 


Cnlatoy 

A' umber 

Desenplivu 

11 Price 

If n 1 ’SA 

0874-9913 

Type 874-TPDL Power 
Divider 

1 $73.00 


U.S. Pulent No. 2.548.4.'»7 


TYPE 874-TPD POWER DIVIDER 


Same as Type ST^-TPDL, except: 

Frequency Range: 0 to 7 (tllz. 

VSWR (at any port when remaining ports are 
terminated in matched 50-U loads): 1.00 -f 0.05 X 
fcHz to 7 (iHz. 

Dimensions: Width 4, iicigiit 2^ij{, depth ’‘bs 
inches (105 by 00 by 20 mm). 

Net Weight: 5 ounces (145 grams). 


(Uitaloy 


Price 

Number 

Drscriptiou 

in eSA 

0874-9912 

Type 874-TPD Power 
Divider 

$70.00 


U.s, Patont No. 2..>48. l.-i? 


L __ TYPES 874-W50BL and -W50B ■ 

1^0 I ■ — — ' I 

50-OHM TERMINATIONS i 


New ")0-ohm terminations, tin* Tvpk.'^ 
874-WoOBL and — \Vr>0R, now replace 
the TypKs 874-W.50L and — WoO. in 
these new termination.^ the design of the 
resistor surrounilings has been im¬ 
proved,^ and the 4'ypk 874-\V."i0HL is 


e(|nipped with the new Type S74-B13L 
Connector. 

1‘igure 5 shows the v.swn specihca¬ 
tion, as w(*ll as the p(*rformance of a 

* MunKunzU:. T. E., "RtHnnit .4iivunnt<H in tlie Design of 
Prwision f'onxial Slandarda nnd ('ninponent.**,’* /w»5 
IEEE Conectitiau Het’ord, I'nrt 5, So^isiun (17. p 1((0. 
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^ typical unit, for the Tyi*k 874-Wr)0BL; 
Figure G shows similar curves for the 
Type Syi-WoOH, whi(!h is equippiHl 
with the non-locking connector, Type 
874-B. 

The terminating element ust;d in both 
units is a highly sUble, deposited- 
metal-film resistor with a dc resistance 
of oO.O ohms rtO.3% and a temperature 
coefficient of less than ir>0 ppra/®C. 
The change in resistance and vswa 
versus heating due to incident p<3wer 
is negligible up to 1 watt. The resistors 
can dissipate up to 5 w^atts incident 
power without permanent change of 
characteristics. 

General Applications 

The Type 874-W.)0BL/-W:>0B Ter¬ 
minations are used as standards in the 


I.I4 

1 19 

I_T T 
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«aI.06 




— TVF 


__; 

>IJ04 

1.02 

fXX) 
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FREQUENCY • OHi 


Figure 6. Typ« 874-W50B Urminution VSWR. 

culibnition of bri<lges, slotted lines, and 
reflec to meters and as refenuice termina¬ 
tions in measurements of multiport 
networks. They are well suited for use 
with the Type 874-LB A Slotted Line as 
a termination for imi)e<lan(re measurtv 
ments of multiport networks equipped 
with 011874 C'onnectors. Through the 
use of OR874 Adaptors, these termina¬ 
tions can be used as dummy loads in 
other line sizes. Their u.se in time- 
domain applications is disciisscKl below. 


fsPECIFICATIONS 
TYPE 874-W50BL 50-OHM TERMINATION 


Frequency Range: tic Ui 0 Cifis. 

VSWR: U»88 than 1.005 -f 0.013 XfoHz- 
Dc Rcsislonca: 50.0 ohina dr0.5''i • 

Moximum Power: 2 waits, (rciilttnutiUS (\ watt 
with ringliRthh* rhange in resistance and vswr; 
5 watts withiait <iainagc). 

Dimensions t U'ligth, 2\\ inches (57 niiii); maxi¬ 
mum diaincU-T, 1*4 inclu« (27 mm). 


Nef Weight: 3 oUliCC*8 (85 gRiins). 


(•aUlloy 1 
Number | 

1 

Desert ptimi 

Price 
in USA 

0874 9955 | 

1 Type 874-W50BL 50-' 

1 ohm Termination 

$24.00 


U.8. Petent N«. 2,548.457 


TYPE 874-W50B 50-OHM TERMINATION 


Same ns Type S74^^V50fiL, except: 

Frequency Rongc: dc Ut 7 (IIIx. 

VSWR: less than 1.005 + 0 017 X 
Dimensions; U’ligth, 2(4 irii‘hi*8 (57 tutti); 
ma.xtmum diameter, *?4 **i<'li (20 mm)« 

Net Weight: 2* ^ ouncfis (70 grains;. 


r *atntoy I 


Price 

Number 

1 Description 

in USA 

0874*9954 

1 Type 874-WSOB 50- 

1 ohm Terminotion 

$23.00 


U.S. Pntrml. No. 2..>I8,4.57 


TIME-DOMAIN APPLICATIONS OF COAXIAL ELEMENTS 


The CiH874 series of coaxial elements 
— connectors, air lintv**. ttH‘s, termina¬ 
tions, etc, are widely used in pulsi'- 
system mensun'ments. In tluvse timi’- 
domiiin applications they o1T<t high 
|)erformance at low cost, ami their 
hermaphroditic-mating and tpiick-dLs- 


confleet features hedp to Siive both time 
and mmiey. 

With the advent of fast-rLse-time, 
gigaheriz-iniise geiKTators and sam¬ 
pling o.srilloscopes, (unpliasis ha.s bc‘<*ii 
put on the high-frequency performance 
of I'oaxial <4eme!its. II<*re again the 
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TYPE 874-BBL type B74 BBL 
CONNECTOR PAIR CONNECTOR PAIR 



TYPEe74.L30L TYPE B74.L30L TYPE 874.W508L 

30-cw 50-cm 50 A 

AIRLINE AIRLINE TERMINATION 



Figure 7. Time-domoin reflectomefer traces. Verti¬ 
cal scale: Reflection coefficient = O.OOS/cm. (Z,^, 
normalized to 50 ohms, 1%/cm.) Horizontal 
scale: 6 cm of line/cm. 

broad lino of GR874 coaxial elements 
provides the required performance char¬ 
acteristics. 

Bandwidth and pulse rise-time are 
related approximately by lur = O.^o/r/. 
Thus, the typical fast pulse character¬ 
ized by a lOO-ps risc-timt* corre.sponds 
to a baiuhvidth of about .'ioOO Mllz. 
To keep pulse distortion and rcllection 
low, it is necessfiry to keej) tlx' vswa 
of the assTjciuteil coaxial cinaiitry low 
over the full bandwitlth of the pulse. 
The new CiR871 Coaxial rHements inc(*t 
this need. Tor e.xample, the Tvpk 874- 
TPDL Power Divider introduces a 
VSWR of less than 1.18 up to itotM) 
MIIz while the Type 874-\\7)0BL Ter¬ 
mination vswK is l(‘ss than l.Oo up to 
r)00 MHz. 

The advantages of CiR874 ekmients 
for handling fust-ri.sc‘-time pulses arc 
further illustrated by time-ilomain 
tlectometer traces. 


Figure 7 shows time-domain reflecto- ^ 
meter traces of two Type 874-L;iOL Air ^ 
Lines connected in series and termi¬ 
nated in a Type 874-W50BL. All 
connectors are the new’ Type 874-BBL 
Ix3cking Connectors. To ol)tain the 
upper trace, the connector joints were 
partially disengaged in order to pin 
point their locations. For the lower 
trace, the connectors w^re fully en¬ 
gaged; characteristic impedance varia¬ 
tions throughout the air line, connector, 
and termination sections are less than 
0.5%. 

Sampling Oscilloscope 

licflvdometer 

Figure 8 illustrates the use of the 
Type 874-TJM)L/-TPD Power Divider 
in time-domain rcHectometry instru¬ 
mentation built around a .sampling 
scope.^*® The power divider trans- ^ 
forms the pulse generator into a nearly’ 
matched source, thereby reducing trou¬ 
blesome re-reflP(*tions, even in the pres¬ 
ence of large reflections from the un¬ 
known. 

The air lino provides time Lsolation 
between the source and the unknown 
impedance reference. The characteristic 
impedance of the Type 874-L Air Lines 

* Oorilon D., '* Pulflc Rf-*n«'ction» I’in Down Dia- 
rontlniiitirs," Elrrtrnntr Dentifpi, May 10, lllfi.1. pii 02-00. 

* 1). rf.. *‘.StibnanoscH-on(J Instriiiiieniation." IKKE 
JnHrnal, Junimry lOH-l, pp 27- 32. 

* .Applit'jitioii Not«* 02. "Tiino-Doinmn Refloctomptry,” 

HpwWl*P nekord Cumriany, 100-4, 



TYPE BM -TPOZ-TPOL TYPE 674-L OR TYPE 900-L 

POWER DIVIDER WITH TYPE 900*0874 ADAPTORS 

Figure 8. Use of the Type 874-TPOL/-TPD Power 
Divider in time-domain reflectometry instrumenta¬ 
tion built around a sompling oscilloscope. 
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CONVENTIONAL SETUP SETUP WITH POWER DIVIDER 



SIGNAL SIGNAL 

0. NEED RS 50mV OF b. NEED RSlOmV OF 

SIGNAL TO TRIGGER SIGNAL TO TRIGGER 


Figure 9. Use of the Type 874>TPDL/>TPD Power 
Divider to increase the sensitivity of sampling 
oscilloscopes. 

is 50.0 ohms ±0.4%. The characteristic 
impedance of the Type OOO-L Air Line, 
which can be used with Type 000-Q874 
Adaptors to the G11874 line size, is 
50.0 ohms ±0.065%. 

Type 874-\V50BLA\V50B Termina¬ 
tions keep reflections low at the output 
ports of multiport unknowns. 

Trigger 

Sampling-oscilloscope sensitivity can 
often be increased by a factor of five 


if a power divider Is used in the signal- 
input line. The performance improve¬ 
ment is brought about by external 
division of the signal to increase the 
trigger input. Thus, a representative 
sampling oscilloscope that recjuires a 
50-millivolt signal to provide 5 milli¬ 
volts of trigger internally can trigger 
equally reliably on input signals of only 
10 millivolts, when the power divider is 
used. Figure 9 shows this principle. 

Pulser Accessories 

The repetition rate of most fractional 
nanosecond-rise-time pulse generators 
can be extended from several hundred 
hertz to the region of several hundred 
megahertz by cascaded power dividers. 
As shown in Figure 10, power dividers 
can be cascaded to fractionize the 
original pulse, and additional dividers 
can be u.sed to recombine the resulting 
signal, after suitable delays, into a train 



{Mnmnu.W 


Figure 10. Cascaded power divid¬ 
ers used to construct a pulse burst, 
which effectively raises the repeti¬ 
tion rate of a subnanosecond-rise- 
time pulse generator to several 
hundred megahertz. 
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of pqIhcs, adjustahly spaced in times 
through Ti. 

This application envisions as a pulse 
generator one that consists of a 50-ohm 
charge line operated with a mercury- 
wet t^ed reed switch. 

(5H874 Air Lines can be u.sed for 
minute delays (up to I ns), and GH874 
Attenuators are available to achieve 
compensatory losses, where required, 
for pulse bursts of uniform amplitude. 

The Type 874-(^0 ((5 dB or 2X) At¬ 
tenuator bears the most convenient 


relation to the insertion loss in the 
divider. 

Patch cords, ells, adaptors, and other 
elements needed to complete the system 
are available. 

— Tiio.mas E. M.acKrxzie 

Credits 

The writer gratefully acknowledges the 
contributions of tituc-domain applications of 
the GR874 elements provided by J. K. Skilling 
and D. S. Xixon, Jr. of the GR engineering 
staff. 


MEASUREMENT BRIEFS 


A Note on the Tone-Burst Generator 
Reduction of Gate Feedthrough 

Some users of the Type 13l)b-A Tone- 
Burst Generator may retiuirc a ratio of 
open- to closed-gate signal greater than 
the 40 dB we specify (43 dB typical). 
It Ls not possible to mwlify the design 
of the instrument in this respect with¬ 
out sacrificing .switching-noise sup¬ 
pression and gate speed (maximum 
frequency). 

Addition of the circuit shown below, 
however, can nxlucc the feedthrough by 
introducing a small amount of distor¬ 
tion in the output. This circuit is an 
attenuator for small voltages (less than 
dt\ volt), and it passes other voltage 
levels with little attenuation. Since 
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feedthrough is in the ± l-volt range, it 
is attenuated, but the desired .signal 
(assumed at maximum level of db7 volts) 
has only a small amount of distortion 
near the zero crossings. This distortion 
looks much like crossover distortion 
and may l)e (|uite acceptable in some 
applications. 

With germanium diodes, 1 X455-type, 
and a value of H of 1.0 kilohm, the 
feedthrough varies from —55 dB at 
500 kc/s to —58 at 20 kc/s and 
below. With silicon diodes, 1X451)A- 
type, and a value of R of 10 kilohms, 
the feedthrough drops to —03 dB 
at 500 kc/s, —77 dB at 20 kc/s, and 
less than —80 dB at 2 kc/s and l)elow. 
The silicon diodes, however, introduce 
more distortion than the germanium 
diodes. By the addition of bias sources 
in series with the silicon diodes it should 
Ik* possible to efTect a compromise 
lM‘tween distortion and attenuation of 
feedthrough. 

— J. K. Skilling 
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Instrument Note on Frequency Converter 

The Tvpk 1133-a Frequency Con¬ 
verter' extends the range of 10-Me 
counters to oCX) Mc/s. Originally de¬ 
signed for use with OR counters, it 
can also be operated with counters of 
other manufacture. Details of this use 
arc discussed in a recently published 
Instrument Xote, free on recpiest. 
Ask for IN-100. 

*11. T. MrAlw. “A New Converter for Frequency 
Measurements to 500 Me/'Crneraf Hadto Exptrtmrnttr, 
December, 1VH>2. 

Capacitance Change Measures 
Strain in Fibers 

A recent article' in The Review of 
Scictitific Instrumcnis describes a new 


testing device for inorganic whiskers 
and other fine rd)ers, developed by the 
I.4ilx)ratory for Physical Science of 
P. R. Mallory and C'ompany at Bur¬ 
lington, Mass. The fiber-holding devdee 
replaces one pan of an analytical bal¬ 
ance. Measurable stress can be applied 
by weight in the other pan. Flat elec¬ 
trodes on the holder form the plates of 
a capacitor, whost* capacitance changes 
with changes in length of the fiber 
under test. 

The capacitance change is measured 
with a GR Tvpk lOlo-A Capacitance 
Bridge, which is capable of detecting 
a change of 1 X lO'"’^ F. 

• R. H. Kelsey and R. II. Krook," MirroOber 8tress4?tniin 
.\p}iaratu8.“ Thr Hrt-irw of Scivntijic lnBtrumfnt$, 30, 7, 
July 1963, pp 1031-1034. 



Photo cowrtsty 8octro Oynomk Divttion, Gsnsrol Oynomics. 


In this contol*, used in tests on motor-generotor sets, GR sound-level meters, onolyiers, and recorders 
measure oir-borne sound and outomoticolly record the frequency spectra of structure-borne vibrations. 
Electro Dynamic ot Avenel, N. J., manufactures heovy electrically operated equipment, including oc 
and dc motors, generators, blowers ond fans, frequency converters, and HERE machines. 
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OUR ABACUS 
SLIPPED 
A COLUMN 

The less-than-perfect arithmetic on 
page 12 of our July issue has Tecently 
Ix'en called to our attention. We had 
hoped it would be overlooked. Mr. P. K. 
McElroy, author of the article in ques¬ 
tion, cannot be held responsible, since 
he retired from the General Radio Engi¬ 
neering Staff a full six months lM?fore the 
article was published, and, further, 
these figures were not in his original 



article. For the record, however, an 
editorial apology to him and a pub¬ 
lished correction are in order. Thus— 
to Mr. McElroy, our regrets for having, 
by implication, attributed to him the 
faulty calculations, and, for the record, 
these are the ohms: 

O.OOIG ohm should be O.OIG ohm 
IG ohm should be IGO ohm 
2G ohms should be 13 ohms. 

Fortunately for the unidentified toiler 
who perpetrated these* errors, the cor¬ 
rections in no way alter the conclusions 
drawn in the article. 




GENERAL RADIO COMPANY EXTENDS TO ALL 
EXPERIMENTER READERS ITS BEST WISHES FOR A 
HAPPY AND PROSPEROUS 1966 




DO WE HAVE YOUR CORRECT NAME AND ADDRESS—name, com¬ 
pany or organizafion, department, street or P.O. box, city, state, and 
zip code? If not, please clip the address label on this issue and return 
it to us with corrections, or, if you prefer, write us; a postcard will do. 
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